Introduction
Germ cells in mammalian testes develop in a tubular environment which is controlled to a high degree by Sertoli cells. It is still unknown, however, which Sertoli cell products are important for germ cells. Glucose is known to be very important for the survival of germ cells in the testis.
Inhibition of glucose transport by injections of 5-thio-D-glucose (Zysk, Bushway, Whistler & Carlton, 1975; Lobi & Porteus, 1978; Basu, Ramakrishnan, Prasannan, Rama Sarma & Sundaresan, 1979; Majumdar & Udelsman, 1979) and induction of acute hypoglycaemia (Mancini, Penhos, Izquierdo & Heinrich, 1960) result in degeneration of germ cells. In isolated testicular tissue from adult rats, the addition of glucose to the incubation medium resulted in increased RNA synthesis (Hollinger & Hwang, 1972) , protein synthesis (Means & Hall, 1968b ; Davis, 1969; Hollinger & Hwang, 1972) , ATP levels (Means & Hall, 1968a) and oxygen consumption (Tepperman, Tepperman & Dick, 1949; Serfaty & Boyer, 1956; Gomes, 1971) . Testicular protein synthesis was increased 7-fold by glucose while in 16 other tissues from adult rats the stimulation was less than 1-5 times (Davis, 1969) . Radioautographic analysis of testicular tissue incubated with [3H]lysine has shown that addition of glucose increases especially incorporation of this precursor into protein of pachytene spermatocytes and spermatids (Davis, 1969) . No effects of glucose on metabolic activities in testicular tissue have been observed, however, when the number of germ cells was low, as in immature rats (Means & Hall, 1968a, b) , following hypophysectomy (Means & Hall, 1968b) or after induction of experimental cryptorchidism (Davis, 1969; Gomes, 1971 (Nakamura & Hall, 1976 Nakamura, Romrell & Hall, 1978 (Romrell, Bellvé & Fawcett, 1976; Bellvé et al, 1977a; Bellvé, Millette, Bhatnagar & O'Brien, 1977b (Grootegoed et al., 1977 (Beaumont, 1960) . As a result of this treatment the testes were depleted of germ cells. Testes of these irradiated rats were treated with collagenase (0-5 mg/ml) during 20 min at 32°C to obtain tubules free from myoid and interstitial cells. These tubules were fragmented with a Dounce homogenizer (Fritz, Rommerts, Louis & Dorrington, 1976 preceded by a preincubation in the absence of this radioactivity. The incubations were stopped by cooling to 4°C and addition of cold 0-9% (w/v) NaCl with either 0-5 mM-uridine and 7 mMleucine or 6-7 mM-methionine. Cells were filtered over 0-2 pm filters (Sartorius) and washed with 0-9% (w/v) NaCl. Subsequently the cells were lysed and macromolecules were precipitated with 10% (w/v) trichloroacetic acid for 10 min. The precipitate was washed with 10% (w/v) trichloroacetic acid, to remove non-incorporated precursor, and then with 70% (v/v) ethanol.
The precipitate was dissolved in 500 µ 1 M-NaOH and radioactivity in the samples was counted after addition of 8 ml Picofluor (Packard).
Oxygen consumption Isolated germ cells were incubated in phosphate-buffered saline (Dulbecco & Vogt, 1954) , supplemented with vitamins and amino acids as present in the incubation medium and, when indicated in the text, 6 mM-DL-lactate and/or 3 3 mM-glucose were added. Oxygen consumption was measured in a Warburg apparatus (Umbreit, Burris & Stauffer, 1964 (Nakamura et al 1978) and permeability of the plasma membrane of isolated germ cells (Lee, 1974) (Monesi, 1965) and therefore the specific activity of the X-linked iso-enzyme of the glycolytic enzyme phosphoglycerate kinase (PGK) (VandeBerg, Cooper & Close, 1973 , 1976 . Similarly, the enzyme glucose-6-phosphate dehydrogenase is X-linked, but a block of the hexose monophosphate shunt in germ cells may be prevented by the activity in these cells of an autosomally coded iso-enzyme demonstrated in testicular tissue (Brock, 1977) . There is no definite proof, however, that the enzymes mentioned above or other enzymes involved in glucose metabolism are fully active in spermatocytes and spermatids. It is, therefore, still possible that glucose metabolism is blocked in these cells by inactivity of these enzymes. However, protein synthesis in isolated spermatocytes is not inhibited by the presence of 5-thio-D-glucose (Nakamura & Hall, 1977) , an inhibitor of transport of D-glucose (Whistler & Lake, 1972) . This observation supports the idea that spermatocytes do not depend on an active glucose transport mechanism.
In pachytene spermatocytes and in spermatids a specific iso-enzyme of lactate dehydro¬ genase (LDH-X) is present (Meistrich, Trostle, Frapart & Erickson, 1977) . It has been shown that testicular LDH-X catalyses preferentially lactate oxidation and is localized in cytosol and mitochondria (Blanco, Burgos, Gérez de Burgos & Montamat, 1976; . This, as well as the localization of mitochondria in early round spermatids close to the cell surface (Clermont & Rambourg, 1978) (Palombi et al, 1979 (Donahue & Stern, 1968 (Biggers, Whittingham & Donahue, 1967; Zeilmaker & Verhamme, 1974; Hillensjö, Hamberger & Ahrén, 1975; Eppig, 1976) , but growing oocytes can survive in the absence of pyruvate when cultured in the presence of follicular granulosa cells (Baran & Bachvarova, 1977; Eppig, 1977; Bachvarova, Baran & Tejblum, 1980 
